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COMFIBIB SPECIFICATION 

Dibenzoate Esters of !Afiphatic Diols and inocess for their 
prq)aration 



Wc, Union Casbxde Cohfobaitok, 
(lonnerly koowo. as Uhioii Gacbzde and 
Gaibon QDTOQiadxni). of 30j ^ ^(2011 Street* 
Kew" Yo^ State of New Ycni^ XMtied States 

5 of Amctica>acar3poaaiMn otgamscdimdertibc 
laws t£ the State of Hew United States 
of ibociica, (as^gnee of GtwoN Mdkbat 
GooDALE^ Bdwabd James Mols^ Jb^ 
"DsoMAS BoBEBT AixixEB and JAM£S Jcm 

10 FasuagbtX do hereby dedaxe the ixrraition, 
for wfaich wc pray that a patent may hg gcantpd 
to lis, and m mediod by wiudi it is to be 
perfofnied> to be paitxcolaffy described in and 
i3ic foilonin^ 8t&icnieott<— ^ 

15 Tliis iuveniioa rdates to a xscdiad of pre* 
paring dibeozoate esters of a&phatk (Sols by 
zeactixx^ bnM benzoate \nth an aHfdiatic 6ki 
coQCTinmg four to nine cazbon atoms and 
having no tertiary hydnneyl groc^ A tertiary 

20 liydnn^ gcoup is one mkh is atodied to a 
tevtiaiy carbon atoncL 

Among the compoinids wtddk may be pre- 
pared in aooordanoe ynsh the present invention 
are die esters of giip^tfe dnls 

25 having an. oongpn intem^Aed carbon i i bali ] i » 
such as diednuoie js/^ycai dibenzoate^ dipiopy- 
kne glyool dibenzoatr, and pdyaBqtoie 
dibenzoatcs and the ^benzoats enecs of 
straight and branched *^"wn slqibst^ diols 

30 having an imxnteiropficd caibon CMm^ such as 
2-ethyl-13-^iaainQdMl; 2<Beflio ac yme diy3 r3A 
dimeth^laS-pentxnedid; ZyS^hesmediol; 3- 
mediyl-l^pentenedioU 2-edr7l-2-baqrl-l33- 
propaoediof; 2-nicihyl-'2-piop^-l,3-propane- 

35 dioli 232-dieiir^l,3-propanedwS; 2rmcthyi- 
1,3-pentanediol; 2-edi3d-3-inedryl-i;S-pent3ne- 
2redi]^l,SjpeDtanedid; 2«4-diedk;i-l95- 
pentanedioL and laS-pentane&d. 
DIbenzoate estets of alipbatie dkis ol ifae 

40 class descdbed above are usefdl as plaatkiTcr s 
for vinji resins. Diranpykne gi)roQl dtbeazozte 
is partictila^ valnu)k as a phmize^ 
vinyl dsloride resi ns . 

have discovered ^ the dibenzoate 

45 esters of aliphatic diols ^duch contain from 4 



to 9 carbon, atoms and \rfuch containing no 
tertiny faydzosq^ group can be prepared by 
zeactsng one mdecoUtr prroortion erf one 
the above described aliphaoc dids vth. ZS 
molecnlar propoartioos of bntyi benzoate in Ac SO 
piesenoe ^ an alkaline cata^^ The reaction 
can be condncted at a tempccatnze of from 
100** C to 250" C, and prefs^hly firom 
ISO"* C to ISO"" a period of from 10 

hours n> 30 hours. Altiioagfi the xeaction can 5S 
be cradoctsd at a pcessnre of £coni 0.1 mm. 
% to 200 nun. Hfe it is preferably oondnctod 
at a jPKSSDEe of Isobl 2 mnL to 100 mo. 
Hjg> Snifflble catalysts te therewcTiott couipzige 
ai&li nutel and aJkalme eardi meed o&tes, 60 
hydraside^ alkoBdes^ c a rbonates and borates. 
Preferred catalysts ere dte alkaline earth metal 
oxides. Cddnm oside is a particulaziy smtalde 
catafyst because <£ its goca catalytic activity^ 
low cost and ease of handHog. Catalyst conr 65 
centratioDs can vary &om 0.06 per cent by 
\Be$^ t9 L4 per cent weigbt but Bse«e- 
fetabtjr between 0.1 per cent by tvef^ end LO 
per cent by wei^ By operating at a tem- 
peratCDceinthexangeof &oml58'' CtolSO^ 70 
C \iidi a catalyst cottcentcanon of OJ. per cent 
by vraglb^ CT critent zesoks are obtuneds par- 
ticnlariy in the psodaction of d^^oopyleDift 
elyoQl ^Ebenaoate. As die teacdon pt£oed% 
botnu)! is removed by distinat^Qo^ff^l^ 75 
a nadr fc actii o nj nsual)^ conraining bntanol and 
bo^ bcnzoate and a diird fraction, of bnt]^ 
banoate. Hie pure dibenzoate ester of the 
aliphatic did con be isolated from, die residue 
by distOIatioa <x by filcradon. 80 
The fdloning ocamples ate illusaative:— 

BC&MTCBl. 

Into a thiee-ned: ketde equipped wah a 
thsrmowell, a mechanical stizccc and a 25 X2S0 
mm. cdumn padnd iridi ^ass Bascbig nngs $5 
and sunuouiued by a standard reflux head wiiii 
the usual coadenscr and vacuum recaver 
attached, V9m charge S015 grams (45.0 mds) 
of refined botyl benzoate and 2414 grams (18.0 
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mols) of Sptopyiaic ^yocL Tbai 104 graas 
(LO per cent we!^ c£ ^ kode dbaiie) of 
ra^rifTm addc wcxc sddod and die tcacdon 
mxSDze was heated and stintd at a p i css ur e 

5 of 100 mnu Bjg^ BaBiud vas zcfnoved by dis- 
tfltatiflo at dns pressnre until the Jcetde tem- 
peratoic increased 18(>--194*' C Tbe ioettle 
tcmpecatozc was then reduced sU^bdy* the 
pressure was reduced to 50 mm. Hg^ and the 

10 lemmniDg bmanol ms collecced as <fisdDaie. 
A gadAarriniij contaffritig hutsnol and hutfi. 
beosmte wu^i dis^e^ fdlowed ^ a puie 

tions in pcessure vcoe*iec|iiiied to fedfitate 

15 xnazntenancc of the ketde tempetature bdow 
ISS"* C The cttitaits of die mctioi faetde 
coolod, mboed with a filter aid and filteccd 
10 remove die catalyst 'Ihe fiteCT was dien 
dtiaiged to a stt^ppmg stQl equipped widi a 

20 gooseHoedc hea d mhT a n external nitrogen 
draOator* llie littippiug ^^wiatioii was eoxh 
docted at a ten^cntntc <tf 182** C at less than 
LOnnn. Hg. The ladfr xesi^ was then 
U ca i cd whh. a decaiax£di]^ nwirrwlj fikecedy 

2S and recovered. 

A 5ield of 8L7 per oent of di prop^fcuc 
^ycol dibenzoate Chased on d^i^^lene 
gtycd) was obtained^ with an e£Sc2ency (based 
m hutyl henzoate) <£ per cenL The 

30 refined dqsop^ene glycol dibenzoate had a 
pmhy hy sapnniffciitioa d 99.8 per cmr, an 
aci^Cas beoDoie add) of a02 per cen^ a did 
content of 0^ per cent and die Mowing 
piwsual ppopftTt^s 

35 Beftacti7eindexat20*'C- - L5288 
Spedfic gravity CZ^** CD - U255 
Goter Qaased on PtnCo sale) 35 

BU2CPLBIL 

Jaso a thxee-flodc laettle oqcipped with a 

40 theniiowe]tainech8nicBl8ticrerma2Sx250 
znnu colbiitm padked widi ^ass Kaschig rings 
and SQzmoamed hy a standard zcflns head widi 
the usual mntVtigT end vaamm zeoeiver 
attached;, were dtar^sd 8015 gsams (45i> molft) 

4S of refined hnr^ henzoate and 2414 grams (18.0 
nuds) of dipcop^ene glycQL Then 104 g^ams 
(LO per cent wetgbt of the ketde dSaz^) 
of cuciuQi ozi& were atkted and die reaction 
tniitiir^ff YTSBt hcattd and stirred at a pressnre 

50 of 100 mm. Qg; Bntanol was removed by dis- 
tillation at this pressure until the Isettle tem- 
peratnte increased m 175—187** C The loettk 
tempeEBtme was dien rednoed sli^xdy^ the 
ntcssure was lednoed to 80 mm. Hg, and die 

55 remaintng bntanol was c oD cctc d as distillate. 
A iiiid>&acti0ii» oontainioff bntanol and hu^ 
henzoate was^ra disdlledb fbUov^ 
fraction cf hut^ henroste. Oocssionai fiednc* 



txons in jsessore were regmred to fadfitate 
matmrmmnr of the loettle temperamre bdow 60 
187^ C The contents of the neactiQa kettle 
were coded, nmced inth a filter aids and 
filtered to ventove the cualysc. The filnste was 
tiien charged to a stcippiBig still equipped widi 
a goosencdc head and an cxtsnal nitrogen 65 
ebulhtoyr. The stc^iping <^)eratxffii was caxiied 
ont at a temperatnre<f 210** C and a pressnre . 
of 15 mm. Hg. The ketde residne was then 
tceated widi magnesd^ filtered and reooveted. 

A yidd cl S2j6 per cent of dipzop^ate 70 
gl^ dibenzoate (based on dipiopTknegiycd) 
was obtained, widi an effideoCT (teed on butyl 
benzoafie) of 873 per cent; The refined dipro- 
pylene dibenzoate had a pad^ 

saponificadon of 99.9 per cent, an addhy (as 75 
baizoic add) of a06 per cen^ a did content 
of 0J2 per cent and a cote (based on Pt-Co 
scale) of 35, 

EyAMPtElH. 
Into a dircMaede isettk equipped with a 80 
tbetmowdl^ a xnedianical sdtrer and a 25 X250 
nun. ooUnsn padeed widi ^ass Kasdug tinp 
and surmonnned by a standard icflox head widi 
die nsoal rnrH^w and va oium reodver 
attadicd> were charged 3565 grams (20i) rods) 85 
of refined bo^ hfnznatr and 1073 grams (8^ 
mols) dipropyiene glycoL Then 23 grams 
(05 per cent oy we^ of die ketde charge) 
of caldnm odde were added and die reaction 
uuuuie was heated and sdrred at a pressnre 90 
of 100 mns. Hg. Butand was removed by dis- 
tillation at dus pressnre tmtil the ketde tern* 
peratnce increased to 175— 180"* C Ihe kettle 
te mperature was then redn oe d slig^niy, die 
pressnre was ledooed CO 50 mm. Hg» and tiiw 95 
zcmainiiig bmau d was TOllfftPd as ^^y tiU flTy . 
A sud'fcflctiQBy osQtdniqg bntatid and bntyl 
benzoate w»^a disdUec^ followed by a pste 
frac t i on of botji henzoate. Occasional redoC' 
tions in j^essore were required to fsdlitate 100 
TTffliTirmfmfft of the faarie tempnau ire bdow 
180* C After most of the eaoesa bmyl henzo- 
ate had been cdlected^ the p re ssure was 
xoduced to 0.5 mm. Hg and die tempexatore of 
liie ketde was xdsed as la^dty as posade to 105 
aroond 20S--<Z07* C The desoed 4&prqp^e 
g^ycd dibenzoam was then odfectfid as 
distillate. 

A yidd of 86wl per cent cf dipropylene 
g}ycd^beazQ3t]e(ba^ondnpipylene^b^ UO 
was ohtdned, vibh an effiaency (based cm 
bttQrl bcnzoatc) of 78^ per oent The r^ed 
dUproOTlene glycd dibenzoate had a punty (by 
sapomfication) of 99.9 per oent^ an acidity (as 
benzoic adcO of 0.0s per oent;» a did Gontect of 115 
GL22 pa cent and die foQowing physical 
prapcitiess*— 



120 



Reficacdve indes at 20'' C - - 
&edfic™iiyC20i^C)- - 
Cokr QaaBca m Qardner scale) 



1.5297 
L1236 
2.5 

190— 195" C at 05 mm. 
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V 



BaumsIV. 
ImD a tiitee-secic ketde eqtzipped with a 
tbezmovreD, aoiediankd sdim 
mm. column pstdoed with gtass Rasdug nzigs 

5 andsttnmnmttdlyasc ai a dai diefltoheadwitfa 
the iisual cmdeDser aod vacuum recover 
attacfae dj wediaiged3565 grams (ZOO mols) 
<f lefiaed bal3^ boooate and 1073 grains (^0 
mols) o£ diptopTkne glyooL Thai 4 grams 

10 (ai percentb7\vd^ofiihetedediarge) ef 
r a^ . ium mdde woe added and die xaacdm 
mixture was heaned and stttred at a psessme 
of 100 mm. Hg. Butaaol was zemoved by 
dilation at diis pressure mzdl die kctde tern- 

IS perat me inc reased to 175—180^ C Hie ksok 
ttmperBniie TPas tfarti x?cdiiced digbtfyj tbc 
pressune was reduced to 50 Hg, aod the 
rrmafnfng botaiud was collected as disdUaic. 
A xnid-cactioo, comahirng btitaod ami buQd 

Refractive index at 20** C - 
40 Specific gravity (20/20* C) - 

O^or (based on Ft-Co scak) • 
Boilingsange - - « . 



20 



45 



50 



55 



60 



85 



Example V. 
Into a ^sxwiesk fcenfe eqai[^ wih. z 
dieisuifwdl»a mecbanical adirer and a 25 X250 
mnx cotemn pasted widi ^asa Basdijg zixjgs 
and anzoiounLcd byaatandasdxeBBDcbead^ndi 
the nsnal ron<fco9rr and vacmsn receiver 
attached, vexcdniged 1782 gmms (4X> mols) 
of refined haXyi beiizoate and 537 gmma ^0.0 
mds) of dpc^jjtoe ehrcd. Then L26 grams 
(0.06 per ceu by wei^ of die Ixctk <&i&ie) 
of oddm (osde im added and die xeacoon 
aiiiiiire heated and stiaed ata ^essme of 
100 snn. Hg. Butand \rss removed by dis- 
tillation at dxis presstxre mtdl the hwrde tent- 
pezasore hicteased ta 175— JSO^ C The 
jxttle tempcEBtnre was tba icdooed sUg^idy* 
die piesspxe was reduced to 50 nmi. Hg., aod 
die lemsinxng bntmo! was coUected as distfl" 
hcce^ A mid-&a;doo^ coota^niog tatanoi and 
bo^ b^^EC was dien^^Ste^ foUof^ 
a ptuefiactioncf buiyl beiBoate. Occasiimal 

Ee&acdve ixides: at 20'' CX 
Specific gravity (20/20° C) - 
r (based on PtOo scale} - 



Ei&mflbVI 
lam a dnee^iedc ketde equipped widi 0 

)0 dwtinowdl^ainodwxncBlstnseranda 25X250 
sao. column paded widi glass Bas^ig dsjgs 
and sormonnted by a standard reflme head with 
the usual oondeoser and vacumn xeoeiver 
Rttachfidj were charged 2228 grams (125 

95 mols) of refined butyl benzoate and 531 grams 
(5.0 mols} of dkUiyleoe ^yocA, Then 2.76 
gEsms (Oa per cent bv we^ i£ the tetle 
chatge} of caldnm oxide were added and die 
reaction mixture was heated and sdtxed at a 

100 pcessutc cf 100 mm. Hg.^ Butand was 
removed by cfistillation at this ptessoEe until 
die kctile tcn^pentnce hmeased to 175* CL 



30 



35 



benzoate was dien distOIedy fcdiowed 1^ a pure 
fracdon of butyl henaoate> Oocasiomu zeduc- 
dons in psessme were le ^ui ted to facilitate 
mamtcnance of die Ib^I^ ten^jeratore around 
180* C After most of die excess btityl benzo- 
ate had been collected, die pressure was 
ceduocd to 2jO mm. and the temperature 
of the Inrttlc was raised as za^udly as possihk 
tn around 215— 220"* Clht desired ester was 
then «"^VTtTd as ^tg»mati^ 

A yidd of 812 per cent of dmiopylene 
glycol dibeosoam ^basod on dipiragtoe 
g^0(4) was obtained, widi an efficieiicy 0>ased 
on butji benzoate} cf 902 per cent The 
teftufd dzpropykne ^lyod dibenonace a 
pority (by saponification) of 99S per ocnt^ an 
acidity (as benzoic acid) of Oil7 per oen^ a 
diol content of 0.19 per cent and tiie following 
pfayscal properfies:— 

- L5287 

- 1.1224 
. 65 

- 210—216* C at 2 mm_ Hg. 

tedncdona in pressure woe cequized to facfli- 
tafic mahxtenaoce of die hetde ten^etatoze 65 
bdowlSO^C TbeoQotcaszscf thexeacdon 
Isettie wece cookd t» 130* Cl« adzed widt a 
fiber ai4 and fibcnd to «ma^ die catalyst; 
The fihcate was then chai^ged to a stsmng 
s dll cq i^iped widi a goosttedc head sai^ an -70 
extei ml nttxogen eboliatQr. The <£stiQalicsi 
of dLpcum^ene ^^od dihfmnam was carded 
out at a ketde Tcmpmnne of 212* C and a 
poessnre above LO^oxSi "H^ 

A yidd of 58.1 per cent of diprop y l enip gjiy^ 75 
cd dxbenzoate (rased on dto ip pyk ae l^jyod) 
was d>Eainedy w^ an <^Sdai^(ba8ed on 
botyl benzoate) of 74.0 per The zefixtod 
dtpn^kne g^ycd dibenzoate had a parity (by 
sapcmncatkm) of 985 pec cent^ an acidity (as 80 
benzoic tad) of OjQ3 per qt*"^ a did mntwnt 
of L50 per oeis ancf die Mowing phy^al 



- 1.5282 

- 1.1230 

- as 

- a0O-2O4*CBtl2imL}B^ 

The i:etde tempetatnte was dien fohioed 
sfifiMy* diep»ssnte wasrednoedt»50mm. 
^^and theaeoannn^batand wascdlectcd 105 
as 4usaUate. A nud-fcacdcai, oontainnig 
butand and butyl benzoate was diea ^ i fd^ ff^ ^l 
^Dikiwed by a puze fraction <^ bmyl be^ 
C^casional redocdoos in pressure wete 

xegmrcd to f>KflTnite mamr^ant^ ^ ^ ^Tff lr 110 

tempfiatpffe below 180^ C The contents of 
ti» leacdoa ]»tde weie cooksd 130* 
mix ed with a filter aid and filtered to jwijiiy ip 
die caiafyst. The filTrate was then 
to a snipfttng sdn cqo^^ wxdi a gposcoed: 115 
head arid anexpennl ntoogen ebdhtg; The 
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cazxiod oat at a tonpfflmriyi cf 210— 220"" C 
sod a jnessnre above LO mm, Hg. 

A yidd of 73.7 pec cent cl fSediyieiie sJycoi 
dihrnToate (based, oa, dxediyleiic glycol). \ras 
S obodnedy wuh aa effiaency (based on binyl 
bensBoats) cf 7&2 per cent The refined 

KcEtactivc ittdex at 20^ C - 
Specific gravity (20/^" C) - 
CSolor <m PtCo scak} - 
15 Bofiiqgx&xigc - - « • 

Bx&MFtE vn 

hm a dizce-Qfic& loenle equipped vddi a 
tfaennowdl, a SQCcbanical xtbxer and a 25 X250 
msL oolnnui pacfcad 'vidi f^sss Jissdd^ loogi 

20 andsnzmonmedbyastandaxdieflczIiead^adL 
^ usiul oandenser and vasunm zecdver 
attached, darged 2230 grams (IZS mds) 
ftf R&oed boQfl bcnzoale and 731 grams (5i> 
mds) <tf a^t^lj^'hnnmcdgnt. Then 33 

25 grams (LO per oenc we)^ of die kecde 
diazjpf) of cafrhnn oxide were added and die 
i^e a ct K Mi riilaUire WBs heated and at a 
pRSsnrc of 100 mm. Bntanol \m 

xcmovcd 1^ disrIBatkm. at das piressuxe until 

30 die ketde tempemnzre increased to 198° C 
The ketde fiempemnce waa dien xedncod 
sfi^uly^ the piessaie wzs reduced to 50 rnm. 
Hg. and die irmafnfng buxanol was coQeded 
as distiDa t e. A mid^&ascion^ Mwarf^mg 

d5 boond and bmsd bsmuaie dka disdlk^ 
foSowed by a pwxfnasdosk of boiyl beozoattL 
Oocasmial cedncdoss in pzessnte ^cefe 
zeqpced lo fisctlitate maistcoanoe of the fcmfe 
texnperatnre aiound 200** C After most <tf 

40 ae cape ss botyi benzoate had been cdlected a 
aUlpjuug opetadon 'was cattied ont for ten 
CTifnpiea at a icuipgj'atune ci 220^ C. loid a 
presage of 3U5 mm, H& The fcetdc lesSdce 
was t hen filter ed and recovered* 

45 A yield rf 8&4 per cent of 2redi^l3- 
hexanediol d 3 > ei iieoais (based*oii Z-edi^lyS* 
hmnffdwip was <toinec^ with an- d^ocncy 
(based on boQl benzoaie) cf 84i) per oem; The 
refined 2^^-l^^iexanedioi dibeozoate had 

50 a purify (by BapomficatHBi) of 99.4 per ccm, 
aa 9ti&f (as bemsoic ad4 ^ ai4 per oem^ 
a did oQptetit of per cent and die Mov^ 
m^ phyGscsl properties 
Specific gia;^ 00/20* C) - 1X801 

55 Goloc (toed <a Gardner scab) - 5 

Ftawptp VTTT 
Into a thzee^ie^ kettle equipped with a 
duonowidl, a mcdbasical stiocs and a 25 X250 
mm. oolnmn parfnrd widi ^ass Kaschig cogs 

60 and stu mon n tgd ty a standa r d icflnx head widi 
the usnal condenser sa^ vacunm zeoeiver 
attached, weze charged 2230 grams (1Z5 mo2s) 
of iffinfd Uuiyl benzoate and 731 g^rams (5.0 
mob) of 2-edgd-l«3-besancdkd. Then 30 

65 fflams (U> per cent by weight of the kettle 
dntge) of CHlefiTm ootide were added and die 
reacQoii uu&Uxre was he at ed and stilted at a 



diedijlene ^lyool dibenssoate had a puntf Qby 
sapomfisatian) of 9S^ per rm^ an aci^ty (as 
benzok adfQ of Qj07 per centy a dial cQocettt of 
LO per cent and the fblhnring physieal pso^ 10 
pertxes:— 



- 1^ 

- 1.1746 
• 80 

- 200-^14* Cat! mm. Hg. 

pressure of 100 mm. Bg. Botand was removed 
by distiQadon at dsis psessme nndl the ketde 
tnnperafme Sna^ased to 196** C Theketde 70 
trmpeiatnte was thai reduced sll^y, die 
pcessnre was reduced tD 50 mm. BJ^, and the 
remauBog bntanol was collected as disfiHaDr. 
A micl fact i oo , containing butanoi and buiyi 
benzoaxewasdiendisdHedyfoUowedbyapure 75 
&acti<ai of butyl benzoate. Oora^ona! redac- 
tions in pressure were re qu ired to fiacflitate 
mamtenanoe of the ketths temperature below 
200** C The contests of the reastian fanrff 
were coded to around 130* C miased with a 80 
filter aid and filtered to remove the catalyst 
Tlie filtrate was dien chaz^g^ to a u t rimMn pr 
still eqtdp^ed with a ^xiseoed: head and an 
eaczemal nurogen ebuSaxoc The stripping 
operation was carried out at 192° C and 1 S5 
mm. Hg. T he kettle residue was then fitercd 
and recovered 

A jield of 75.0 per cent of 2^yi-13- 
hexanediol ^henzoate (based on TrcOrfi-l^ 
hexanediol) was obtained^ widi an effiaeocy 90 
(based on bn^ benzoa&e) of 77<5per cent. The 
refined 2<di^l>3-hezBnediol <£benzoate had 
a |Mmy (by saponificadon) of 99.0 per 
an addity (as benzoic add) of 0.18 pa cent, a 
did content of a52 per cent and the Colbwaig 95 
physical properties:-— 
Ke&actrveh2deKac20* *- LS317 

Spedfic gmviiy (ZO^C) - - LOBM 
Qilor (based on Gtadnec scale) - 4 

HxAfiSPis DC 100 
Iota a ttuee-seck ketile equipped \rath a 
dunnowdl, a medianical sdrrer and a 25 X250 
mm. CRihinin lacked widi ^^ass Kasdbdg 
and suonoottted by a standard xcSur head widi 
the usnal cn n dr nser and vacnnm reseSver 105 * 
attuhec^werediarged 1068 nams CS.99ssols) 
of refined bosyi benzoate and 441 gmms (15 
mds) of 2-mediozymed^-2y4-i£meihyl«l^ 
pcntanedioL Then 15 ^ams (1.0 per cent by 
wei^ of die kettle duoge) of caliaum oxide 110 
were added and ihe xeaokiiii miaiur e was 
heatsdandstxtrodatanessureef 100 mm. Bg. 
gtmmo l was removed hy (fisdibtion at this 
pressure until the kettle tempezatme hicreased 
to 175— 180* C The kettie temperature was 115 
then reduced sli^dy, die pressure was rcdnoed 
to 50 mm. Hg.> and die remaining botanol was 
collected as distillate. A mid-^acdon, con- 
tabling butanol and butyl benzoate was dicn 



5 



distilled} Mortrod hj a putc £caaiQii of bot:^ 
b cnr o atc ^ Oocaaooal xcdac&ans in jsesscte 
'Were requued to ^a^^*^ nudnicnancc of d^e 
teole ten^exatsze bdow 180^ C Theooa- 

S tentsof tbcx«&ctkmicea!e^9ete€X)dedtDl30* 
C mixed witb a aid and fiheied ta 
remove tiic catal^sL The fihtqtr was then, 
diargjed fi> a j tii p u lu g sdll eg imped vradi a 
^ooseoedc liead and an. cxicnuu imrogca d>ul* 

10 iator. DistxUation. of TrmeAicaopsaJbylrl/^ 
dimetlis^l^S-pentanc^ dibenzoaoe was car- 
lifid oat at a tempesatnie of 232" C and a 
PKSSUK flf 15 mm. Big. 

25 KcfractxveiodexatZO'* C - 

Spedfc gxaviiy GZ0/20° G) - 
Odor on Pt-0> scale) - 
Hoofing point - - - 

Es&mflbX 

30 Duo a three-sedc fcecde equipped villi a 
thcimawel], a mediankal stmcr and a 25 X250 
TTT**^ cobmBQ packed ^fritfa jj ^vi" Basdi^^ i 4 tig y. 
and soixnoimted b^a stnidatd fctebead with 
tStt usual ^dengfr and Tacunan ceoeiycr 

35 anacAftJj\geredMrged446gamaC25m6b)of 
refined butyl bcirroate and 160 grams (LO 
mols) of 2^4'dicdiyH>y7Ttanfdtn1. The&5 
grants of (sldnm oxide wtre added and the 
raction mtxtsre vas heated and stined at a 

40 prcssare of 100 xnnx Hg. Bmancd was 
ccQSoved by disdOatioa at dils jMiemuic 
the kettk teameeatnte mcnased to 175^ 
C Tbehmeteiu y e mui ewasitoigedtioed 
sHgbdy» die ^eoessme was xedmsed to SO mm. 

45 and ilie lemainb^ btnanol was collected 
as disdllaEc. A mid-factiai^ mmtainin^ ijgj^ 
aaol and bot^ bexSBoafie was tim dIstxQedf Ibl- 
lowod by apnie ^actioicf bntyi benaoate; 

Haactncindcxflt20^ C *- 
70 &)cdfic giwdty (20/20" C) - 

Odac (toed on PtOo scale) - 
IBoilmg jp^inf ^ * w 

Jsio a three-neck kettle equipped with a 
tbexmowd], a mechanical adzzcr and a 25x250 

XB3BL ^1"^" p ad fWd with g^aSS IfaiftP^tj ^ rlt^ 

and sutmcKmCDd by a p^^t i ^ *^ ! *^ i r^ ffir wi W fii 
the usual condrn^ and vaamm receiver 
attacbe4 were diarged 8015 grams (45 mds) 

80 of re£ned bu^l beozoaSB and 2125 gcams (18 
mols) of S-mgStyirljSyintanedioL Then 101 
grams (10 per cent oy weigfat ci &£ kettie 
cbatge) of calchiD oxide were added and the 
xcaction miTTTire was heated and stirred at a 

85 pressme <tf 100 mnL Qg» Bntand was 
7etnoved by distOladmi at this pyieuuic xmtil 
the ketdetatyetanro increased tp 190^-200^ 
CL The fcrtne tempexatnre was then zednoed 
slightly, the piesst&e was redooed to 50 mn^ 

90 Hg^ ukI the remaining htitamd was ocdlectcd 
as distiSase. A miMcactum^ <wfMfn^^yg {m^w 
anol and bmyi beoTOSCe waa then distiOed, fd- 
lowsd by a pnie Aiactiou of butyl bcoaoafe 



A yidd of 85.1 pa cent of ^metboi^methyl- 
2«4-diniedi7l-245-pentanediddibcnzoate (based 15 
on 2»n!sthor^medxyi*2^4-dtn3edtyl-],^5^^ 
tanfidkO was obtained, with an efiSdency 
(based on bat}rl bcnzoais} of 79 jO per cent The 
tefined 2 - iitt fl iaiyii>eflq^>2^4-dimedq^l>' 
pentanediol dihenzoate had a poxi^ (by 20 
BqxmjfiraffiQn) of 99 J& per cent en aduty (as 
bpmnc add) ci Ql14 per cen^ csKXitia% so 
did oontfTtt and the Icdlonst^ physical pro- 
pec&est"^ 



- 1.5310 

- him 

. 25 

. 225* C at U mm. Bfc 

Oxasional mhzcdtms in pcessuic wcse 
leqnhedtofadKcgecgtfmpnffnfe (rftfae feetdg SO 
fpmp p ratnr e below 1^^ C The r^t^t^ 4^ 
tb^ zeacdosr hetde were cooled t9 130"* C, 
mrsed with a filter aid and filtered to xemove 
the catalyst The <3frafg was dua diasged 
to a sttmimg stSl eqomped wi& a gnnscnedc 55 
head ftod an emiial siirogea d)a]2apir. Did- 
tiDation of 2^4Hlicdr^-l,5-pemane£Ql dibei>* 
zoate was catncd out at a te aapaauuc of 254* 
C and a mtasttze of 4j0 xmn, Hg. 

A^ddof 35^perccm:of 2^died9l4^ 60 
pentanedul dtbemsoate (joased on 2/l-<&ediyi> 
l»5-pentaned«]I) was obtamedy with an dSul- 
cocy G»sed on but;^ baizoate) of 44^ m 
COS. The refined 2,4^edQrl-l>pattBnfi- 
dfal dfhenznarr. had, a nm^ry (fey aa pftnifiai^ n n ) 

of 99.6 per ceo^ an addhy (as betQoic ad^ of 
0.52 per cent, a did consent of a04 po cent 
and the £dkwing physical propodes: — 

- L5322 

- liW75 

- 30 

- 206* C at I mm, Bfe 

Ooc asio n a l tednctioas in pressore were 
leqtdred to fhnHmrf mahmnfltwR rf th^ Mll^ 95 
lenipctauae bdow 190^ C The omtenssof 
^ aeacdoB telfe were ooQlfl^ ishDOd wsdi 8 
filtex jnd a nd fitoed to semove the caolyaer 
The fihxate was dien duiged toa ati^jpiag stiU' 
eqnii^ with a gotneneo: head and an ester* ZOO 
sal mtsogen ebaUbor. The attq^ping cpetsr- 
^ TO arried oat at a ketde tcngjcrattne of 
180-^189^ C andaptessime of 2 to4nma. 
The bale tesidoe was den fiheced zak 
xeoovered. iqs 

A 3MI of 853 psr cent of S-mednirLS- 
pcntanedid dibeazoate (based en 34iedi^l^ 
pentanedioD was obtained;^ w^ an e£5deocy 
(based Km bntyl beozoate) of 86j6 per cent. 
The li^sed 3-metteyI-l>pemanedid cGbenzo- 110 
ate had a pmijy (by sapomfication) of W>2 
per ceo^ an acsdiry (aa benzoic add) <tf OOl! 

cen^ essentiaHy no did content to! tbc 
fdlowmg physic^ properties;— 



Reactive Index at 2irC - - 1^378 
Specific gta^ C20/20* C) - - Um 
Color 0»sedQaFK>>8cak)- • 70 



FcceuLigi pout 



186— 192'C«1 
-33.4* C 



Ibto a dutMcck iaettle eqoqmed widi a 
thcmiOf yUa a mechanind starrer a5 a 25x250 
TPni. GC^umn parked "with gftrfnt^ pro* 

10 t roded padQngjan4 sTTmvCTny»<^ hy ^ ^nA^^ 
icflcK head tbe vsind «>MiHWff 
vacQum zcoexvcr attadied, vnne dmr^ 1338 
'^axns (75 mols) of refined band beozoate aad 
4S0 gzasis (3X> mols) of 2^ttayl^-bn^'l,3- 

15 propimedid. Thea 18^ grams (U) per cent 
mght of the ksoUc dxaige) ^ ^Hnm 
oaddc vpcTc added and die reastiQii n n tnw 
vas Iteaied and stiteed at a ^esuie <^ 90 mm. 
Eg. BatBOol was eemovcd by dsstiUation at 

20 pressure until tbe loetde temrftrttnrc 
iDCftasedtoi40° C Hiekedfetiai^aatnK 
-ivas thea seduced fiii^Ulj, the pressore \7as 
zedsoed to 75 imn. fljg^ and the xcmainii^ 
bntanoi was colleocd a> distfllatfe A izud> 

25 &acdon, cantBxning botaiud azid boQd benzcH 
ate was Aend istDled, folkmed faya pare £cac- 
txoa cf but/1 benzoate. Occaskmal zedac* 



95 



Refractive index at 20"" C 
Specific gravity (20 Aat)"" C) - 
Gate (based oo Ft-Go scale) - 



50 



Into a threeHDed; ketde eq]Qipped vrxdi a 
55 tiKnDOwe21,ainedamcd8tinerasaa25x2S0 
sutt. cc^onm pedbd widi stainless yt»*f1 pzo- 
truded paddng and sarmoonted fay a st&ndatd 
zefiuz head wxth the mual m^prt and 
vacoum xeceiver attached, diacged 200 
60 grams (15 mols) of 2rsnedbi^-2-pto|^--l^^ 



panq iiol agd 670 grams 0.75 znoa^ cf re&xed 
"bat/i benzoate, Tbea 9 soma of caldoni 
oxide (LO per cent by wcig^it of the Jsettle 
diaige) "Were added and die xeacdon 
65 was heated and sdoed at a pRssnse of 100 
mm. Big. Bimuud vm leaored by ^Bstilla- 
tion at pressQie until the faetde teospeia- 
tme lose to 156'' C The ioecde len^etataie 
was xednoed aU^^bifyy die jsessiTO was icdoced 
70 t0 50 mnLHg., and the remaining butand was 
cdkc ted as distillate. A mid^Ecactxan, oon- 
tainSng hnfttnol and bot^ benzoate was dien 



Be&acttve Index at 20" C - 
Specific gravity (20/20* C) - 
r (based mPtOo scale). 



15367 
10003 
20 

214*Gac2 

-5,6' a 



mm. "B^ 



BUBPXB XIV 
la a thseMecIc tatic equipped wnh a 
100 thcnnowdl»anKyhanhal stiner and a 25 X250 
mm. cdlunm padoBd ^ridi f'*^^^ steel jso^ 
traded saddles^ and snanoootBd by a atandaid 
itfiuz head with the ustsa condenser and 



30 



35 



40 



45 



tions in pressure were required to hdlitate 
mainTcnnnce of the krrtle tempccacuce bdow 
160° C The ooments of the reacdon ketde 
were coolet^ mixed with a filt^ aid and fil- 
tered to lemove die cz^yst Thefihzatewas 
then charged to a strMng still equipped wirfi 
a goosenecic head and an **^ ^ mw I n i iio gm 
eboUator. Disdlladon of 3cdiyl-2-bm^- 
l^-pcopanediol dibenzoate was cattied out at 
a teiE^Kratnre of 237—267*' GL and a taessore 
of L5mm.% 

A ^dd of 64^ per cent of 2-ed^2^batyI» 
l>l»opanediol dibenzoate (based on 2r<th^ 
2-batid-13-ptopaned2d) was obtained, widL an 
tStdsaef (based on biEtvl benzoate) of 874 
per oenL Tbn refined 2ret3Q^bui^l^ 
proi»nediQl dibenzoate b3dapadty(bfsipam-* 
ficadon) oi 100^ pear oen^ an acidity (as beo- 
zuc a::id^ of a02pa ceo^ did content cf 039 
per cent and ins fUIawitffi pSnsical pxo> 
pcrdes: — 

- L5327 

- lXr778 

- 20 

• 236* C at L5 mm. Hg. 

disdlled» fdiowed by a pise fesctkm of buyl 
benzoate: OKasiooal redactions is ptessaie 
woe required to f^f^^^t^tm nxaimcnaQce of die 75 
hctxk t emp er a nnc bebw 170^ C The con- 
tents of l3w xeactioa betde wete cooi!ed» mixed 
wxdi a fihar aid aad fihned to romnve the catfr- 
1^ Thefibxatewasthendbargedtoastzxp* 
ping still eqnqypedwidi a. gooseneck head and 80 
anexteoialiutcogenebQlIatac. IMstiUBtiaiiof 
the ester was CBsied cut at a hettle teomeift- 
tore of 249-252* C and a ptessoEe of ZO 
mm. Qg. 

Ayiddof 48.2pcrc«ntof 2^nedgi-2^ 85 
P9fi-l,3jaopanediol dihenwate (based on 2- 
^?«hyl-2-^proRri-13-pcopanodid) was 
obzmoed. The zdbed 2«mttfayl«2<piopyl.l3. 
propanediol dibenzoate had a purity of 101^ 
(by saponificadoq), esscndally so addxiy aad 90 
diol contem and theloDown^ plQrsical pcc^ei^ 
tiesj— 



yaeuum recover attached, were diargcd 670 
gcams 0.75 mds} of refined laityl benzoate and 105 
200 gcama (15 mols) of 2,2-(fiedi;i-X3<pro- 
panediol Then 9 ^ams of caldnm oodde 

wece added and the ceacdoa snxtore was 



7 



15 
30 



B5 



40 



50 



75 



hfiated and sciired ai a pressure cf 100 ™» 
Hg. finianol was removed by disdUatkn at 
tAis pKSsnic until tbe ioettle temperatcoe 
increased to 155** C Hie fcetde taxQMtatoxe 
was dim zedooed slightly^ die pressure was 
re du c ed to 50 mm. Hg^ and tae remaining 
butanol was coOected as distilTare. A mid- 
fraction contami^ bt2tao<d aztd bvt^ beozo- 
ate was then distmed, &Qowed by a irac- 
^xm <3f buiyl bftnrfwtffs. Oocaaonal icdno- 
tions in pcessme wot sequind to hdSimt 
maintenance of die iaetde te mp et aua c beknr 
184*" C Theccmtenaof t&ereactiQatade 
were codedf SQXed with a filter aid and fikefed 
to remove the catalyst. The £hz8£e was tiini 

Ke&actxvc index at 20'' C - 
Spedfc gravity gO/20* G) - 
Odor Qmed on Pt-Co scak) - 
Boaling range «• » « - 
Freezmg point • • . . 
Example XV 
Into a tfarce-ccck kstde eqi^jped with a 
thexmoweli, a xnedianical stirrer and a 25 X2S0 
mm. cdumn packed with ifaas Basdilg xings 
and sntmoonzed by a standaid leflnzhcadwxdi 
the tisuai cnndmsrt and vaamm xeoeiver 
attached, weic diatgcd 8QZ grams (45 mds) 
of refined bnt^ benzoats and 236 grams (2.0 
mcds) of anoahyl-lsS-pentanedioL Then 10 
giam$ <tf cakximt OKule (1,0 per centby weig^ 
of the iMCtle charge) were added and (he zeao- 
ticdi rikiMiire was hea ced and stirred at a pces~ 
sure of 100 mm* Be. fiatanol was xenunred 
by dxsdnation at this pressure uitil the betde 
teooperatme inaeased to 171^ C The loetdB 
temperature was reduced sU^itly, the pressnre 
was seduced to 50 sm Hg., and the zemaht- 
jo^ butanol was cdlested as distillate, A 
ixnd-£ract2(Bi^ ccaxtains^ iMitanol and bo^ 
bensoam was then disdikd, £dIowed by a pnte 
Refractive index at 20^ C - 
&ecifc gravity C; 
Odor (based on Pt-Ooscakj 



FxcciiDgpomt - • •■ - 

80 £i&MFisXVI 

liito a ihiee-izeck kettle e^pped widi a 
thermowdl,ainfrfifflica1srigqfanda2Sx250 
mm. cohnnn psd c e d with painless sted prcH 
traded TOrlcing and snrmonnied by a standard 

85 reflux head widi die usual condenser and 
vacnutt recexver attached, were chax;ged 850 
gcams (4v77 mo3s) of refined butyl benrnate 
and 264^ grams (ZO mols) of 2^}^l>pefr- 
tanediol. Then 11 grams isi cakaom mdde 

90 (LO per cem by wtsgat oi &e kti^ diatge) 
were added and the reaction mixture was 
heated and stiised at a ptcssnze of 100 rnim. 
Bg. Butaiud was reoaoved by distiUatioxi at 
this pressure ttntil tixe loctilc tempeiatare 

95 increased to 154" C The kettie tempetatnre 

was then reduced slU^tiy, the 

icedoced to SO m&L ngi> atid 



diacgpsd to a stdprnng still e^|^ed with a 
gooseneck head and an rxtemal nitrogen ebul- 
hoor. DistiUatiosi of the ester was carded 
oat at a kettle tnnperatur e of 200** C and a 
pressure of 2i) mm» Qb; 

A yidd of 42.9 per cent t£ 2,2^diedi^l^ 
propaoediid dtbenzoaoe (JOBscd on 2;2-dteth^* 
1,3-pn^andioI) was obtmned, with an. effici- 
ency (based on bu^ beozoate) x£ Shi per 
cent. The refined 2i2"dicdiyl-]^p£0FanediQl 
dibenzoate had a parity of 101,2 percent (bv 
sa^Qoificati^ essentially 110 aodi^j a dial 
content of 0.34 per oeoi^ and die 
pl^sical psoperdcfr;— 

- L5402 

- LIO^ 

- 18 

- 211— 214° a at 2 mm. Hg. 

- -5*' C 



20 



25 



£ca::tion of butyl benzoate. Occasional reduo- S5 
dons in (sessnre were required to facOitate 
mamtenance of the fap*He tempeiature bdow 
195° C The coatenta of the reactor ketde 
wete<aonfed,mnffriwahaffltef aid and filtered 
to remove die cai^lyst Thefihratewas dien 60 
dttzged to a stc^pmg a^ eqomped widi a 
gooseneck head and aa external mtccgen dnd* 
lator. DlstiOadoa of die ester was carried 
outataietrietBn^ecatnreo£200to210" C 
at2X)nn&Hg; ^ 

A yieild (tf 883 per cent oi Zisidhfirlfi* 
p ftntancdi ol cfi b engoatc (based on Tfuus&s^lfi^ 

8&8 (based <BibaQdben2aate). Ihecefined 
2-3ned i^l,5-jpqffimfldid dlboiZMie had a 70 
ptohy d 99.8 per cent (Jyv s^oni&atum) an 
ad£ty (as beasoic ad^ <^ai^ esKntiaHy no 
di^ content and the foSaamng, p3qrsical pah 
pcaties:^ 

* 1,5379 

- U045 
-18 

- 2Q3-204'>aat2ttiiL% 

butanol was coDectEd as <£8dllate. Amid* 
fc a ct i o iHy coniahitTiig batand and botyl beaa>- 
atewasthen<£stiI£ed,£(dlowedhyapaEeficao« 100 
den of batyl benzxete. Oorasmnal reduc- 
tions ia psessore were required to fadltate 
maintenance of the ketde temperature hdow 
187^ Q The omtents of the xeactioai kedie 
w»ecnnlfirt,in1irMwiihafiWfllAim4fgtpffct 105 
to rcpowe the catalyst The filtmte was then 
dntged to a ttr^ppm^ «tiU equipped with a 
gooseneck head and an exteznaf xatrogen ebiiL- 
htosr. DistiUation <£ ^ ester was «w tH 
out at a ketde tcmpaatnre of 218— ZZl* C 110 
and a pressure of IJ5 mm, Tf^ 

Ayidd of 89.8 per cent of 2-ediyf-l3S*fiea- 
tanediol dibeazoste 0»ficd <m 2.«hyi-l>S. 
tanedioO was otahied widi an eSdency a)as^ 
<m hniyl beiBoate) of 91.4 per cent The 115 



8 



815^1 



teSnsd Ir^hj^l^yntanrrfffll dibaxzoaxe bad 
a pmiQr (by^ lapanifTfafkgi) of 99S per cent^ 
an acuUty (bs benzoic add) cf ai3 per ceiii» 
Jt d act xTc index at 20"" C - 
Spedfic gravity gO/^* CJ - 
Tc)- 



10 



Calor (based oa Ft-0> scale) 

Freezing point - - ^ - 

EumfibZVS 
lofio a Ibimieci: ketde equipped ^vitb a 
thennowdl, a mftcbtmicni stirrer asd a 2SX250 
mm. cohmm padocd widi ^ass Raschig zmgs 

15 andsozmoantcd t^astaiidaicdzcflxixhe^'with 
tbc usual oondenset and vacomn receiver 
atTBghftd, ^vere diaiged 620 gnmrg mds) 
<rf rcfhtfd batyl benzoate 804200 grams (131 
mols} of 2'Ctb^3-m£iIgl-1^5iKiuaned2aL 

20 Tbea 8 gcams (XO per ceat by wd^ of Uie 
ketdec3]a:ge}of lime (tedokal grade calcmm 
asde) 'vrere added aiu i^ feacdiHL mxztuze 
^ beated to 110° Candsdirodatapressm:c 
of 100 mm. Hg. Bmamd was removed by 

25 disi2Iatioaattfai8ia?essuzeimtx2tbei3stde 
pcEatnre 3K!e38ed to 190° C Hie kettle 
tenq>ezaaiie ^roa dien reduced slk^> die 
pg c igur e was Tcdrexd, and ibe rcm^amg but- 
axid was cdkctcd as <y^jllate; A mid-jEcacdi8^ 

30 domaming boctncd and bat^ beozoase was 
tbea dEffioledf foUo««d by a pote facdoa. of 

Beficactivebidcrat20* C - 
Spedfic gravity (20/20* C} « 
55 Ccte (based on Pt-0> scak) - 

Bofliiijg xai^e •> • * • 
Reezing point - * - - • 

WHAT WH CI.AIM IS:— 
L Process for ptepadng dibcnzoate esters 
60 of fltiphatTC dt^ wmdi compdscs reacting 
butyl beszoate widi aa afi^iiatic £cl costainr 



iog 4 to 9 carbon atoms and having so tertiary 
bydzoQ^ granps as bsEeinbefoce rf^^fir^^, 

2. Brocess as daimed in C3aim 1 in vAddk 
65 one molecnl^ pioportimi 4^ the aHphadc <£ol 

is reacted widi 2JS molesular ptopoctioQS'Of 
bntjl bcnzoate. 

3. A process as diomcd in Qaim 1 or 2 in 

me reaction is c&cod in die pcesence 
70 of an aUcaline catalpi. 

4. ftoocsa as dasned in CSatm 3 in wfaidi 
the gifeaH^^ caca^rsc is an aBcaH metal or aOo- 
Hxk: earth xnctd oxide, hydroxide, alkoxidey^ 
bonate or borate. 

75 5. Srooess as claimed in CSaim 4 in whidi 
the alkaline cardi metal oxide is calcium caddc. 

61 Ecocess as daimed in Qaim 3, 4 or 5 
in which the catalyst oonceotratlon is between 
ai% and L0% by wd^ 

80 7. Bcooess as dahoed in any oCOahns 1 to 

6 hi whidi the reaction is effected at a tem- 
perature of torn 150^ C to ISO^ C 

8. Rooess as daimed in any df Odms 1 to 

7 in wbidi tbc reaction is <fPecticd at a pressure 



asd a did ^-nt^x of 0.69 per ^^r^ and die 
Mowmg physical properties:*— 5 

- 1.5356 

- 1J0945 

- 20 

- 215-218** a at L5 mm. 

- -35^ a 

butyl bcnzoate. Occasional zednctioas in 
pressoie was zeqoired to fadlrtate maiotenr 
ance of the betde tjemperatnte bchyw 212^ C 
The oatents of tficneactionlaetfle were cooled, 
mixed with a filter aid asd fihend to semove 
the catalyst. Hie filtrate was then f^^gH 
to a stzq)pmg still eqttmped widi a goosenedc 
head and an rynmal nitrogen eboUator. Dis- 
tiSation of the ester was cnziod OQt at a Isetde 
wmwtutc «£ 217-^» a and « pwRW 
of ZOmm* Hgi 

A yield of 86L0 per cent of Z€thyl-3^meihyl> 
1,5-pemanediol dibenzoace (based on 2Fe&yl- 
3-nieth^-l,5-3witanedid) was obtamcd, wah 
aacflkiencyO>a$edottbaty3 bcnzoate) of 
per cent. The refined 2-ed]yi^-medi34-l^ 
pemanedid dibenzoaie had a ptzxi^ of 98.7 per 
coot (bj saponificathm]^ an addi^ (as benzoic 
add) of 0.12 per cent, a did content of a41 
^ cent and the fdknring physkal prapo'- 
ties:— 

- 1.5362 

- 1X)945 
* 18 

- 210—218'* C at 2 mm. Be. 

- -17.2»C 

cf &om 2 mm. of merctiry to 100 rpy i ] <rf mcr- 85 
cury. 

9. Rooess as daimed inany of damis 1 to 8 
in whidi die aBphade dial is dqsopylene 
^ycd. 

10. The dibenzoate ester cf 2«d^l3- 90 
hexane did. 

11. The dibenzoate ester of 2-menrd-l;5- 
pentanedtoL 

12. The dibenzoate ester of 2<di^l^- 
pentanfdtd. 95 

13. The dihrnznnte ester of 2<diyl-3- 
methyl-l,S-pentanedioL 

14. The dibenzoate ester of l^^^-^k&yl'lfi. 
peotaoedid. * 

15. The dibenzoate ester of TrtOtsHMmt^' 100 



35 



40 



45 



50 



16. ^the /^nwY»tfK>^ of 2-mel3^-2- 
propyl-l,3^B?opanedid. 

17. Process f oar ^jtpanng ^^th^waty esters 

of alu^iadc diols snbstamxaQy as hetdn. des- ICS 
odbed widi refesense to and asiOostcated in 
Ae {oregomg examples. 

P. -raOMPSQN Sc 00^ 
12, Church Streets liverpod, 1, 
Chartered FacoBt Agnts. 
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